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(2) LEARNING OUTCOMES

The aim of the course is:
1 To familiarize the students with the use of the properties of function vector spaces.

2 To understand the notion and usefulness of expansions into basis functions of a function vector space
(e.g., Fourier expansion).

3 To introduce basic types of partial differential equations arising in physics.

4 To solve boundary and initial value problems with the additional use of mathematical methods of
the first two aims.

With the completion of the course the student is able to:

Employ the mathematical notions and techniques of the course to solve problems in various branches
of physics, as well as of other physical sciences

The course aims at the following general competences

Working independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Introduction to partial differential equations of mathematical physics (wave, diffusion, and Laplace
equations). Classification of partial differential equations. Initial and boundary conditions. Solution
methods of solution.

e Inner product spaces. Cauchy-Schwarz inequality, Gram-Schmidt orthonormalization. Complete
infinite-dimensional functional spaces. Bessel inequality, Parseval equality, basis of an infinite-
dimensional space.

®  Fourier series. Linear operators in complete spaces. Self-adjoint operators eigenvalue problems,
spectral theorem of self-adjoint operators. Sturm-Liouville systems.

e Study of the wave equation and the diffusion equation on the line, on the half-line, and on finite
domains. Fundamental solutions and Green’s functions. Reflections and sources

e Boundary value problems for the wave equation and the diffusion equation with homogeneous
and inhomogeneous boundary conditions. Problems in Cartesian, cylindrical and spherical
coordinates.

e Laplace equation. Basic properties of harmonic functions. Solution of Laplace equation in special
geometries in two and three dimensions.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Distance learning in exceptional situations

Yes

Electronic communication with the students using ICT
(Information and Communications Technology),
eclass platform

Lectures 39
Exercises 26
Individual Study/ Study and 110

Analysis of bibliography /
Preparation

Course Total 175

Final written exams in Greek

Oral examination (when appropriate)




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

W. A. Strauss, Meptkég Atadopikég EElowaoelg — Mia Elcaywyn, EkS. 2 (Mavemotnuiakég Ekddoelg
EMN, 2017).

3. Tpaxavag, Mepikég Aladoplkég EELowoelg — Zelpéc Fourier kot NpoPAnuata Zuvoplakwy TIUwv
(ITE-NavermotnpLakég EkdooeLg Kpntng, 2009).
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2020).

INUELWOELG TwV SLEACKOVTWY OTNV N-TAEN.




